Down-regulation of the retinoblastoma protein (rb) is associated with rat oligodendrocyte differentiation.
Terminal differentiation of oligodendrocytes is associated with permanent withdrawal from the cell cycle. We studied the expression of the retinoblastoma protein, expression and activity of G1 cyclins and kinases in oligodendrocyte progenitor cells cultured in vitro. We found that Rb stopped to be expressed concomitantly with the activation of CNPase in oligodendrocytes differentiated with thyroid hormone. In contrast, Rb continued to be expressed at reduced levels in oligodendrocytes that were arrested in G1 by removal of mitogens. Cyclin D1, cdk2, and cdk4 kinase activities were decreased in G1-arrested and differentiated oligodendrocytes. Cyclin E, however, continued to be expressed in G1-arrested oligodendrocytes. Inhibition of differentiation induced by mitogens in oligodendrocytes arrested in G1 by Ad-p27 was accompanied by continued expression of Rb, D1, and E cyclins. After removal of mitogens and addition of thyroid hormone, Rb stopped being expressed and CNPase expression was activated with a temporal course similar to that of oligodendrocytes infected with a control adenovirus. Our results indicate that Rb may play an important function in differentiation of oligodendrocytes in response to external mitogens and differentiation factors.